Headache specialist, Cincinnati, Ohio Relieving migraine pain: Sorting through the options REVIEW s ABSTRACT Although triptans are a major advance in the treatment of migraine, the optimal approach for acute treatment involves a combination of lifestyle modifications, nonpharmacologic symptom relief, and drug therapy.
HYSICIANS NOW HAVE AN ARRAY of migraine treatments available, including new drugs in convenient dosage forms. The key to effective treatment, however, is still a good working relationship between the physician and patient to tailor treatment to the severity and frequency of headaches.
Although therapy for migraine has advanced, patients often have unrealistic expectations and need to understand that instant pain relief and total headache prevention are usually not achievable.
s DISTINGUISHING MIGRAINE FROM OTHER HEADACHES
The International Headache Society classifies headaches as primary or secondary. The most common types of primary (ie, benign) headaches are migraine, tension-type headache, and cluster headache; each has subtypes. 1 Migraine, the most common cause of recurrent severe or disabling headache, is diagnosed on the basis of a clinical history of intermittent headache with autonomic, constitutional, and neurologic disturbances (TABLE 1). 1 About 12% of the US population has migraine-7% of men and 18% of women. 2 The peak prevalence is in midlife in women and somewhat earlier in men.
Migraine has characteristic signs and symptoms that distinguish it from other types of headache (TABLE 2) . 3, 4 Migraine pain is usually unilateral and pulsating and varies in intensity from mild to incapacitating. Migraine pain typically is accompanied by neurologic signs and symptoms such as nausea, vomiting, photophobia, and phonophobia. Aura occurs in only 15% to 20% of people with migraine. The most common aura symptoms are visual distur-
s KEY POINTS
Patients should be alert to early symptoms of a pending attack. Early drug treatment provides the best opportunity for complete pain relief and reduces the need for retreatment.
Treatment is based on the severity of the headaches, time to peak intensity, coexisting conditions, response to prior treatment, patient preferences, and other factors.
Patients with migraine should be encouraged to take an active role in managing their headaches by avoiding common triggers, making lifestyle changes, and taking their medication at the first sign of migraine pain.
For patients with mild migraine, nonspecific drug therapy (eg, nonprescription analgesics) may be sufficient.
Clinical differences among the triptans are small; they should be selected on the basis of scientific data, clinical experience, and patient preference.
bances and paresthesias, which usually disappear within 60 minutes of onset and are followed by headache.
Tension-type headache, in contrast, is steady, bilateral, of modest intensity, and not associated with other significant symptoms. 5 Cluster headache is usually severe, of shorter duration than migraine, and accompanied by nasal congestion and ptosis of the upper eyelid on the involved side. 6 Chronic daily headache can develop in patients with a history of episodic migraine who report an increased frequency of migraine accompanied by a decreased frequency or severity of constitutional symptoms. 7 Most often, it results from overuse of analgesics.
Predisposing and precipitating factors
The onset, frequency, duration, and severity of migraine can be influenced by a variety of predisposing and precipitating factors (TABLE 3) . 4, 8 Identifying these factors helps establish the diagnosis and develop individualized management strategies. 9 About 80% of patients with migraine have a family history of the disorder. 9 Other predisposing factors include psychologic and psychiatric disorders such as depression, anxiety, and sleep disturbances; neurologic disorders such as epilepsy and multiple sclerosis; a history of other types of headache; and a history of motion sickness beginning in childhood.
Patients should be screened for psychological and neurologic disorders. Preventive measures such as education, stress management, and lifestyle changes should be implemented if indicated. 3, 10 s WHAT CAUSES MIGRAINE?
In migraine, trigeminovascular sensory nerves are activated, and neuropeptides that mediate vasodilation are subsequently released. 11, 12 Local vasodilation of intracranial extracere- 15 It is unrealistic to expect to completely prevent migraines, because the disorder is chronic. Patients should be aware that even with preventive treatment, future migraines may occur and require acute treatment.
s PATIENT EDUCATION AND LIFESTYLE MODIFICATIONS
Physicians need to explain the chronic nature of migraine, the importance of lifestyle modifications, the treatment goals, and the therapeutic options. A headache diary can help identify migraine triggers and gauge responses to lifestyle modifications and drug therapy. 3 The patient should record events and activ- ities associated with the migraines, headache characteristics, and treatment responses. (TABLE 3) should be encouraged, but it is not always effective because patient responses to triggers are variable and many triggers are unavoidable. 16 The effects of migraine triggers can be additive, and exposure to combinations of triggers may cause migraine. Patients obsessed with identifying and avoiding individual triggers should be discouraged from inflating the importance of any one trigger.
Avoidance of triggers
Patients should stick to a regular schedule for sleeping and eating.
Stress management and relaxation techniques can help patients whose migraines are triggered by short-term episodes of stress and who may be experiencing significant stress due to concern about the effectiveness of migraine treatment and future attacks.
s NONPHARMACOLOGIC SYMPTOM RELIEF
Nonpharmacologic interventions-locally applied heat or cold, massage, hot showers, and rest in a quiet, darkened room-may reduce pain and medication use in some patients.
Without intervention, most migraines resolve during sleep. 9 Patients also may benefit from complementary or alternative therapies such as relaxation techniques, biofeedback, yoga, aromatherapy, acupuncture, spinal manipulation, and homeopathic remedies.
s ACUTE DRUG THERAPY
The US Headache Consortium has developed guidelines for acute migraine treatment. Underlying principles are that patients should participate in their own management and that treatment should be individualized ( 
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MIGRAINE MANNIX
Treatment is based on the severity of the headaches, time to peak intensity, comorbid and coexisting conditions, response to prior treatment, patient preferences, and other factors. 18 Patients prefer rapid and complete pain relief, no headache recurrence, and no adverse effects. 19 Algorithmic and other approaches to the acute management of migraine have been developed (FIGURE 1). However, evidence to support a definitive algorithmic approach to acute migraine drug treatment is lacking. 17 Nonetheless, patients should be alert to early symptoms of a pending attack. 9 Early drug treatment provides the best opportunity for complete pain relief within 2 hours of dosing and reduces the need for retreatment. 20 Published data on migraine drugs are a useful starting point but provide little basis for selecting a medication in individual patients. The optimal approach incorporates a combination of scientific evidence, clinical experience, and patient preferences.
Nonprescription drugs
Many patients use nonprescription medications for migraine pain. All nonprescription analgesics are potentially effective and have a wide safety margin. 21 These drugs are a reasonable first-line option in patients with mild or infrequent migraine attacks. However, those with moderate or severe migraine usually need more potent, migraine-specific prescription drugs.
Nonprescription analgesics widely marketed for treating headache include aspirin, acetaminophen, and nonsteroidal antiinflammatory drugs (NSAIDs).
Aspirin alone generally is not recommended because it has limited efficacy and a high incidence of gastrointestinal toxicity.
Acetaminophen has only limited evidence supporting its efficacy in the acute treatment of migraine. 17 Nonprescription NSAIDs have proved superior to placebo for migraines, but their beneficial effects were marginal or without clinical relevance in some studies. 22 Combination nonprescription drugs are an option for patients with mild or moderate migraine or severe attacks that have not responded to NSAIDs or nonopiate analgesics. 17 The nonprescription combination of acetaminophen, aspirin, and caffeine is safe, well tolerated, and significantly more effective than placebo in relieving migraine pain and nausea, photophobia, phonophobia, and functional disability in patients with moderate or severe migraine attacks who do not require bed rest. 23 Significant differences in pain relief between this combination and placebo have been observed as early as 30 minutes after dosing, and 59% of patients treated with the combination report mild or no pain at 2 hours. 
Patients should maintain a daily sleeping and eating schedule Principles of acute migraine treatment
Educate patients about their condition and its treatment and encourage them to participate in their own treatment Use migraine-specific agents (triptans, dihydroergotamine, ergotamine) in patients with more severe migraine and in those whose headaches respond poorly to nonsteroidal anti-inflammatory drugs or combination analgesics Select a nonoral route of administration for patients whose migraines present early with nausea or vomiting as a significant component of the symptom complex Consider a self-administered rescue medication for patients with severe migraine that does not respond well to other treatments Guard against medication
If effective Continue medication
If headache not completely resolved or recurs within 24 hours
Diagnosis of migraine
Assess disability
FIGURE 1
Acute treatment of migraine
Ergot alkaloids and derivatives
Ergotamine has been used for the acute treatment of migraine for more than 70 years, but there is little agreement on its place in clinical practice. Ergotamine and dihydroergotamine are serotonin receptor agonists with vasoconstrictor and anti-inflammatory effects. 24 Ergotamine has a prolonged half-life and should not be used more than once every 4 days or within 24 hours of any triptan. Regular use of ergotamine can lead to rebound headaches, ie, daily headaches that worsen when the drug is withdrawn. 8, 24 Ergotamine is available as an oral tablet, injection, sublingual formulation, and rectal suppository; dihydroergotamine is available as an injection and a nasal spray. 8 However, the commercial availability of all ergot formulations in the United States has been limited recently.
European researchers recently reviewed the preclinical and clinical data on ergotamine in the acute treatment of migraine. Their report states that ergotamine is the drug of choice for some patients who have infrequent or prolonged migraine and are likely to comply with dosing restrictions. 25 Patients who do well on ergotamine without dose escalation do not need to switch to an alternative agent. The recommended initial dose of ergotamine is 0.5 mg to 2 mg taken early in the migraine; the rectal route results in better absorption than oral delivery.
The most common adverse effects of ergotamine (and, to a lesser extent, of dihydroergotamine) are nausea, vomiting, worsening of headache, numbness, and dizziness.
Triptans
Triptans, a new class of compounds, represent a major advance in the acute treatment of migraine. Triptans are serotonin (5-HT) derivatives with highly selective and potent agonist activity at the vascular and neuronal 5-HT receptors. 26 They have at least three distinct modes of action, all of which may be additive in their antimigraine effects: vasoconstriction of distended intracranial extracerebral vessels, inhibition of neurogenic inflammation around intracranial vessels, and inhibition of central impulse transmission within the trigeminovascular system. 27 At recommended doses, triptans are extremely effective in relieving migraine pain and associated symptoms. According to the US Headache Consortium recommendations, triptans are appropriate for patients with moderate or severe migraine who have no contraindications to their use. 17 Contraindications include a history, signs, or symptoms of cardiovascular or cerebrovascular disease, uncontrolled hypertension, and basilar or hemiplegic migraine.
Clinical
Common adverse effects include dizziness, somnolence, fatigue, paresthesia, and chest tightness, pressure, and heaviness.
Is one triptan superior to the others?
Clinical differences among the triptans are small, and considerations for selecting a triptan should include tolerability, available formulations, headache characteristics, relief of associated symptoms, consistency of response, headache recurrence, and patient preferences.
Generally, patients prefer oral formulations, although they will use a nasal spray or injection for rapid onset and relief. Wafers are convenient because no water is needed to aid in swallowing. For patients with significant nausea and vomiting, an oral formulation might not be practical, and a nasal spray or injection would be preferred.
Sumatriptan (Imitrex), available in injectable, oral, and intranasal formulations, was the first triptan to be approved for clinical use in patients with migraine. Since the release of sumatriptan in the early 1990s, several other triptans have become available: zolmitriptan (Zomig), naratriptan (Amerge), rizatriptan (Maxalt), and almotriptan (Axert). All are available as oral tablets; zolmitriptan and rizatriptan also are available as wafers. (An additional triptan, frovatriptan [Frova] , was introduced to the US market after completion of this manuscript.)
The efficacy of individual triptans as reported in clinical trials cited in the manufacturers' prescribing information is summarized in TABLE 5. [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] In each of these studies, response was defined as the percentage of patients experiencing pain relief within 2 hours of initial dosing; in the case of naratriptan, response was measured at 4 hours after initial dosing. Pain relief was defined as a decrease in pain from moderate or severe to mild or none.
The end point of "pain relief" is now being supplanted by the end point "pain-free," which is defined as a decrease in pain from moderate or severe to none. The pain-free end point more accurately reflects a drug's efficacy, and patients' preference for complete relief of pain. Data on pain-free rates reported in various trials are given in TABLE 5.
Triptans cannot be compared by reviewing clinical trial results in manufacturers' prescribing information. To accurately gauge the efficacy and safety of various triptans, head-tohead comparisons are required. Even though such trials provide better comparative data, results of direct comparisons of triptans with each other and with other migraine medications can be influenced by patient randomization methods, potential bias from prior exposure to one of the study drugs, differences in the analysis of time to study end points, and other factors. 38 Data derived from these comparisons must be considered carefully when making therapeutic decisions for individual patients.
Subcutaneous sumatriptan is the gold standard for acute migraine treatment in view of its rapid onset of action and favorable response rate. The intranasal formulation of sumatriptan is also fast-acting because of absorption through the nasal mucosa and is similar in efficacy to the oral tablet.
However, in comparative trials with oral sumatriptan, zolmitriptan and rizatriptan were shown to have a better response rate at 2 hours and a shorter time to pain relief. [39] [40] [41] Almotriptan has been shown to be similar in efficacy to oral sumatriptan but has a lower rate of treatment-related adverse effects. 42 Naratriptan is the only triptan shown to be
If not pain-free in 2 hours, repeat the triptan dose less effective than oral sumatriptan 43 ; in a direct comparison, it also was less effective than rizatriptan. 44 
s IF ACUTE TREATMENT FAILS
No response. Patients who do not respond to acute drug therapy should be interviewed carefully to determine the possible causes of treatment failure. Timing of the initial dose in relation to headache onset, the initial dose used, and whether the initial dose was repeated can affect response to treatment. Delaying treatment until the headache is severe is a possible cause of treatment failure.
With the short-acting oral triptans (except naratriptan) and sumatriptan nasal spray, a second dose can be taken 2 hours after the initial dose. If a patient is not pain-free 2 hours after the initial dose, I recommend repeating the dose. A second dose also can be effective if the pain is relieved initially but recurs. If a patient consistently requires repeat dosing, increasing the initial dose to the highest available or recommended dose should be considered.
Little evidence suggests that not responding to one triptan influences the likelihood of responding to a different one. 45 Nonresponsiveness to oral triptans might 
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Serious disease masquerading as migraine is uncommon be due to low or inconsistent absorption, inadequate dose, delayed administration, and variability in individual response. Several episodes of nonresponsiveness to treatment initiated early in the course of migraine should be verified before a patient is categorized as a nonresponder. Nonresponders to a particular triptan might benefit from a different one. Another option is a trial of a nonoral formulation (eg, nasal spray, injection), which allows more rapid onset of action.
Recurrence. Headache recurrence is the return of migraine pain within 24 hours of initial pain relief. Patients with recurrent headache should repeat the initial dose at the first sign of recurrence; maximum recommended doses for the triptans are listed in TABLE 6. Treating migraine when the pain is mild is effective in achieving a pain-free state and might decrease the rate of recurrence. 20 Partial response and recurrence. Patients with frequent migraines who achieve only a partial therapeutic response followed by a return of head pain are prone to rebound headache because of analgesic overuse. 46 Discontinuing analgesics, ergotamine, sedatives, triptans, and other overused medications and starting appropriate preventive therapy is usually successful. Withdrawal symptoms can be severe in patients who overuse ergotamine or analgesics in combination with opioids or barbiturates; such patients may require hospitalization for detoxification and management of symptoms during the withdrawal.
s RESCUE THERAPY OF PROLONGED, REFRACTORY MIGRAINE
Patients with prolonged, incapacitating migraine refractory to oral conventional treatments may benefit from rescue therapy. Such therapy might also be indicated in patients with serious underlying medical disorders that could be worsened by prolonged migraines. Corticosteroids, phenothiazines, and parenteral antinauseants and antimigraine medications provide the foundation of rescue treatment. 16 These are not intended for frequent use and should be considered only after first-line therapies fail.
Subcutaneous sumatriptan is a reasonable first-line approach to migraine rescue therapy. 47 Treatment with subcutaneous sumatriptan is cost-effective and convenient for use in home and emergency department settings and usually achieves rapid pain relief. Phenothiazines. Chlorpromazine and prochlorperazine are potent antiemetics and can be given with parenteral antimigraine medications, including sumatriptan and dihydroergotamine. 48 Intravenous chlorpromazine (25 mg) and prochlorperazine (10 mg) are effective in the emergency setting. The phenothiazines have anticholinergic properties and are alpha-adrenergic antagonists with hypotensive effects. The principal adverse effects of phenothiazines in short-term use are dystonia and sedation.
Parenteral nonsteroidal agents and corticosteroids are empirically justified as a "last resort" in patients with severe, prolonged migraine in whom other preparations are ineffective or contraindicated. 16 Ketorolac tromethamine (15 to 30 mg) can be given intramuscularly or intravenously every 6 hours, not to exceed 120 mg in 24 hours. Success rates of about 60% have been reported in patients with acute migraine treated with intramuscular ketorolac. 49 Long-acting dexamethasone or methylprednisolone given intramuscularly also is effective in patients with prolonged migraines, and these drugs can be given with antiemetics or dihydroergotamine if necessary.
Opioid analgesics such as butorphanol tartrate nasal spray, oral hydrocodone bitartrate, and parenteral opiates, although effective for pain relief, should be used with caution as rescue therapy because of the potential for habituation. With the availability of other nonhabituating drugs, opioid analgesics should also be avoided as first-line therapy in most patients.
s WHEN TO REFER
Migraine usually can be managed successfully in the primary care setting. Referral to a headache specialist may be indicated in patients who do not achieve a satisfactory therapeutic response despite multiple trials of appropriate medications and other interventions.
Such patients should be assessed carefully Nonresponders to one triptan might benefit from a different one regarding the characteristics and frequency of their headaches, associated symptoms, and the circumstances surrounding therapeutic failure. When patients fail to respond to treatment, try to determine if they are compliant with recommendations about lifestyle modifications, trigger avoidance, and medications. Referral is also usually recommended for patients who require additional diagnostic evaluation. 50 Indications for diagnostic evaluation in patients include abrupt-onset headaches, headaches with neurologic symptoms lasting more than 1 hour, and headaches with syncope or seizure. 51 Migraine can be a sign of serious underlying disease, including brain tumor, cerebral aneurysm, and intracranial hemorrhage. Serious disease masquerading as migraine is uncommon, but appropriate identification of these disorders is fundamental to their successful management.
Referral options. Patients can be referred to a neurologist, psychologist, headache specialist, or pain management center.
Neurologic consultations may be indicated in patients with suspected underlying disorders and are usually obtained before computed tomographic scans and other expensive evaluations.
Psychological referral may be useful in patients with migraine accompanied by anxiety and depression and may provide patients with a sense of control over the frequency and severity of their headaches.
Patients referred to a headache specialist typically receive a comprehensive diagnostic evaluation followed by management recommendations and return to the care of their primary care physician.
s NEW RECEPTOR TARGETS, BETTER PREVENTIVE THERAPIES NEEDED
In the future, other migraine-specific drugs may be developed. Current research is focusing on targets other than the 5-HT receptors.
Research also continues in the area of prophylactic therapy for migraine, but no treatment is completely effective in preventing migraine in most patients. Methods of better identifying migraine are also being developed, improving physicians' ability to distinguish migraine from other headaches.
